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(54) AUTOMATIC PERFORMING DEVICE 
(57)Abstract: 

PURPOSE: To easily arrange music at automatic 
performance time by muting a performance related to 
at least one part of automatic performance data when 
an accompanying means gives the performance on 
the basis of automatic accompaniment data. 
CONSTITUTION: A CPU 10 controls operation of the 
whole electronic musical instruments, and a ROM 11, 
a RAM 12, a push-key detecting circuit 13, a switch 
detecting circuit 14, a display circuit 15. a sound 
source circuit 16 and a timer 17 are connected to 
this CPU 10 through a data and address bus 18. Here, 
an automatic performing means gives an automatic 
performance by reading out automatic performance 
data in order according to progress of music from a 
storage means. An accompanying means gives a 
performance by repeatedly reading out automatic 
accompaniment data from the storage means at 
performing time of the automatic performing means. 
At this time, a mute means mutes a performance 

releated to at least one part in automatic performance data performed by the automatic 
performing means, and preferentially handles a performance by the accompanying means 
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[0 0 0 1] 
lO 0 0 2) 

it ^ tirzi^m^<^ — ^ (c^-:$v s ifjf##^tT 9 

h{i*coiift(cti^or^iji^fEtt$nrv^5fp^ii?f 40 
X - ^ ^ 6 1 ^ {i?ii##75-ii^is^ (c ct m^-r -5 fp^ ic^ 

':5^^<30fD^(cigLyh^(c^|^i$n5J: 9(c/^orl^ 
[0 0 0 3) 

izU{B]mcmmL/)^'nx.f.i:^'tzdf^^ /jii-^7'/^t^i^{c/j:or 
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mmm'^mxto-^fz^ 

[0 0 0 41 *fc. '(ie^coiib?f|#^iE(7)j: 

^ — >^ r-'— ^ 5 ^ ^ L r ^5 

fct1'T'^¥(-*<5or i^>^v^^^Mt"6 w <!:A^r'# ^co 

^m7LX\i^fi:\^^ ^ > 7^(75 a m\m^^m. 

Ac. |5]^{C^rt7:>rll#/N'— h^i^—^>iy^yu{z^itL 
[0 0 0 5] r(75^^{±. mm^-'^^^r'^ hl.f£ 

< r t> *<7)r u > c/^^^ fc^M-r ^ c (7)-e t s S i) 

[0 0 0 6] 

T ^ h'r-<^ ts^^^irifzy<-' h{zr>i^X{tmm^ 

mt^^mmm^^^^c^^^mmmtmyLx. mm 

[0 0 0 7] 
[0 0 0 8 ] 
[0 0 0 9] 
[0 0 10] 
[0 0 1 1 ] 
[0012] 

^^iiffl Lfzm^'M^o:>-''mmm^^^^^~ i^i^j^ya 

y^mxih^o zo:>mh^m{z.^i^X(:i.. -^^C^a^a^ 
•yi^jx- h (CPU) 10, ROM 1 1 . RAM I 2 
^ a ti^ D nr > e ^ — <7) f^H^c/) T # fific/) inim^/^ 



5 

pu 1 oic^-^x^mmm^m^^nomi^m^^mic 

(nm^^^^-r^'^mxh^o 

[0 0 13] cpui oit:L(D-m^m^±i$:omi^^m 

Mir^hcDX^^o r(7)C PU 1 Od^LT. 'f—'^R 
0?r KU'X/<y?. 1 8 ^:^LrROM 1 1, RAMI 2, 

10 0 14] ROM 1 1 (IC PU 1 0 COv^^7^A>^a^ 
T^—^^^—^^^t'^^mLX^^-^^^ RAMI 2fi 

CPU 1 ott^y'u^^j>.^mn't^mz^±'r^^m(D 

^v^AT i:7ir;^^^ y (ram) (t^^^cotku 
LrfiJ^^n^p :^fc. R AM 1 2{i-SI&ft5^coy >i/ 

[0 0 15] I1I2HCCOROM1 l>5^t;«R AMI 2 {Cf2 

ti^ixn^^X — :^(Z)P^^^;^i-[g]T'^ ^9 . 1112 (A) 

fiRAMi 2{cmm^tix^^^m'^^^^(Dy>yr'-^ 
(om^m^. m2 cb) *iromi i (c^tg$ixrv>5 

^^-(/l-r'-^CDmf&m^. 112 (C) f±RAMl 2(C 
[0 0 16] l^^^<Dy>i^r'—^i't. 112 (A) C:?!^ 

tin c/— ^>^T-'— ^{It^'Vu^ ^-r ^ 

t-f ^> h7'—^<7:>mt. h'v'—i^xmfrZ^ixXl^ 

^coftll<7:>?ll#^-0 ^^-Y/i^ • ir^ >-3 y-r-< 

[0017]/-h^-<yf>{±riJ|-J'l6jc7)^-^ 40 
>^>/i^:^>/< (^/il[ElS§ 1 6 (C4oit5M I D I 

^ > ^ 7" - ^ ^ -5^ -\' > (i if ^c;)/^^/s_ f. ^j;^. 
-t^iyO-^X^Y) . uv" ^ V . yXAy<— 
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y y ^y^-- K ^^^fc i ito?ll^;iiS^^T'^ 6 
[OOisl^^-r/u-iii^'ya y-r^y -r/u 

^nomz ^ zi.— h ^n^-y— ^yi^ii'jco^-\'y^>/u^ 

y^>/U{C^J^;L7t 1 6 t:"^;/ hmf^XhKl. fOj 75^^^^ 

^— h4^^-e^5:i ir^^L. ru ^^-^ h^mx 

[0019] /"^jfc, ±izli(7)^i$7^yu - -tr ^ v^a y-f ^y 

=2— K-f-<yf>, y ^y-r ^-r^y :^^-f/i^^ 
m^^> h(D;^i,cm-^\^'x^mmmt-fj:^n^, zcom 

[0020] ^iJ^^/U'X — ^fi. 1112 (B) 

1 Jiitmm<^i^m^<^-:yxmf^^ri^. i o(of4£^>'< 

^ — yfi^-fy, :7>f/^yyA. :7-f/u-fyB. yyh 
n^O'^yT-V yi/(?)5oc?D-tr^ -y 3 y-etH/^Jc^-fL-So 
1^2 (B) Xfi. :^i^-f/i'i'>y<Tii<Dmm^^^/i- 

f4^#^^°^ — y A{i> y A, :7^/u^yAA, -7^ 
/L'^yAB. y h n A>aa^^yx-f y^AC)ir^ -y 3 
y-Ct^^^n. — y B?iy y B. :7Y/i^^y 

BA. :7^/uy>BB. y h D BS.t>'^y7=> y^'B 
coir^J'-y 3 yr-^fife^n^o 

[0 0 2 1 ] r^oT. (12 (B) 0:^^(C{:iir^y 3 y 
■^y>'-< nj ;5^;^-ryA, -tr^ys y-^yy< f 2 J /i^:7 
^-Y yAA, iri:'y3y-:h>y<|r3j ;6^:7^/u-f > 
A B, ir y 3 y-^yy< f4j T^WyhPA. iri5''y3 
y-hy/< (Ts J /j^^vt'V y y'A. ir ^ y 3 y^yy< 

ITeJ 7)^;^yyB. ir^ys y-^y^^ fTj /j^:7^yyu 
yyBA, ir^'ys y-^yy< J ^-/uy y B B . 
ir ^ y 3 y-^hv/-^ f 9 J 7)>y > h a B , ir:^y3y-:h> 

^< n oj /j^^yr-v y y Bic^ft.-r^o t^tor. 

y y^-:^y/■^ flj •'t^y3y-:^y>'<r3j{i:7^/uy 
y A B(/) - <!: Xtfo , ^u-f-y^< IT I J --fe^y s 



[0 0 2 2] %'^<7i^B>(nr'—^\±y]mWi'&7-'—9. 

m^5c<!:;6^r't. Si/jf4^#(7:)&or ixz^v^^^Bid^ 

[0 0 2 3] ^^^^/u • ir^ v-g :^'^^7^ — y/Ufi, [1 20 
2 (C) \Z7f:'rXo\z^ iS|gc(07c;^^-r/i- • -tr^'>3 
^>/^<!:, ^n^*tLfc^+/^:;L7t^^f^>^i5'-r>'U • -fer^-> 
[0 0 2 4] CcTDv^^-T/U • ir ^ v^a >^1^7^— 

( i - >:r > X ^ ^ (C ?i L { t n fiV^ lb ^ (7) T% 

ir^ v'g XC^-r^X — L C D 2 0^{C^7j^L, ^ 
. ir^ '>3 XC^tLT^j^f^x^^ 
/I- • ir^ ->3 J: 9 ic-TtLii* J: i >o 

irtit-\^^m'n.m^x^^^o\c\^xh^\^\ ^tz. 

> ^'r'—^^{z^^ti^±X</:>^^ ^ yi^ • ir ^ >- 3 > 
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[0 0 2 5] m^. 1 9itm^-r^^m^(D^M^mvi'r- 
^rzif)(Dmm<Dm^m:tx:h^ . ^micnjt^Lfz^-p^ 

^ ^y^^^'LX:h^ . ^fz-£^miZlZ>CX^f±t}miii^jkm 

<Dfzi5f)(Dm'4:^fj:mi^^x^^ . ztia^(r>mmmiF^ 

m^m^(7:>^it^mtt,\^x^-^>^-<>' h^inti 
^m^mtJ-hmm'^m^<Dmt^^iiiLx^-^y4^ 

[0 0 2 6 ] ^y^mthm^ 1 4{l/N;t^/U2±iC^{t 
^titz^^(r>m^^\cMJ:c^LxmnhHXio^ . ^^<d 

miFi^(Dm'^^mcjtztzmi'^^-^ hmnt 

LXihtli-^o ^Tjk^^i 5i'Xy<^>/\^2±{zBnhtitz 

L c D 2 0 (D^Tjkp^m'^^miF^co^m^c^n htiti l 

5o ^<^-^^2\Z{t.^mmf'^RXjm:7f^^^ (LCD 2 0 
^LEDg^) t'^m^C:>thX^^^o ^<^-^^2kzm~fhh.X 
t>6^f^^<!: U-Cfi, y>^ym^:^^ y^2 \ A1^XJ^2 
IB, f^^^;^-!' 2 2 . y :7'L-^;5^X-r :y^2 3 . X 

2 5, ^^^i^f^^V^x/u;^-^ '^^2 6;&U?^4s^^-\' 
z,xii;.nmm<ommz.'ii^mfjih<r>tz\'f{c^\^^xtkm't 

[0 0 2 7] y>^iltR;^-r 'yf"2 1 A.510^2 1 BfiL 

CD 2 0i;i^7n$n5y>i/^$riitRi3::e-f -stjc^r-fo 

ir '>3 v^^t"— >^/^^c^^eofcx^>r/^^l^^^llco;^^ 
>/^:7:^^]f^•^^ t)<^T'*>'5o y x;^-< u/^2 

x-f y=^'2 5(igffij?||^cox^?— h/x h '>>^^^ijf^^ 

-5 t>COT'<^5o — >^>/u>^^ ^ 2 6 (1 V 

—^>^m(n^^^r>^.,v\zn\.xx a.- hy^^^^ 

2 7{i^ ifi^f4^#|RtJO^^^>t>/KC>tt LT^ ^- 

•y•^■v>4'-/^x-^' -^^2 6 &CKfi|£:f^-r >'^>/i-^-Y -y=f' 
2 7 0')_hfRiJ(CJl-: ^_ \^')^1^,^7r^-tfzM:> 
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[0 0 2 8] 6itm^co^'^^'Y>^>^i' (z 

1 8 LX^^htltzmmf-^ (M I D I M 

[0 0 2 9] #^>lHl^ 1 6;^l^^bM^i$i^55m^jt^(i1^ 
^LT^^$tt5o 1 7J^0#rBirp1Pl^tflcL7t 20 

•y^^-^/U^flC PU 1 OfC^LT-r h^^<t L 

x^^^^f\.^ cpul 0fi-r>^^^h4iiii{cj:i9 iift 

■^#(7:> ^M^^ ^ Hft-r ^ o ^ to H^SMJC I ^ T >- 
^-<7 u y ^ 9 6 iHl^^fc ^ tl^ 

— :7ni-r ^-^<l^^[El^. ^^^-yhC? — FDD. H 30 
[0 0 3 0] ^^{C. C PU 1 OlCcto-CHtt^tL^^^ 
1 AXit2 I B:/)mi¥^tl. RAM12l^<7)y> 

yT^-^/i^iltR^nfc^'g-fc. m 1 (7:)m^s^,t|c7:)c PU 
1 0;!iS^^^5y>'y'illK^'< '^^^5a^<7)— 

yy'xiwmizmn^ti^. 40 

[0031] XT-'y:7'3l :RAM12 (C|ett^nTi/> 
^ ^ /i-m}M(^:>-<^> b^^^—^-t^, i-/j:;b*b. y— h 
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x^-r/u--tr^*>3>-r^>' h^=3— K'Y'^:^ l-^co>^ 

-'$r>'i^^^>^./^X^ y^2 Q(n±,\mzitLm,'t^\.K 

D^.'^,j:T-r6o 

[0032] ^7":y:/34 : ^y'yy'^ 2(D-^—^mWz 

I?ffi-r5 (YES) m'g^{tx^^y:/3 StCiiJ^A, # 
l£\.tS:^^ (NO) >^3 6{ciiti', 

ru <r>m^\zy>^y'--^(Di^—^:^y^r'—^^\zy^ 

^f"'y>^3 6 : HU^^T^'^yTT'S 4r';^^-^'/^^iI<D-r^>' 
^ig^-<> K#ffi:7^irs TEXTiC To J ^-^yV-r 

2 (A) Oy V^/x — ^(75'^'7)^f3'>— — :?^IHH 

[0 0 3 3] Xx.y:/38 : {^m^>y^ ^ACCM 
P, y:/l^>f ^;r>y^^</REPLC^t/><.i5'-f/U^^ 
;r>'y^:^'s TCHGtc roj i,zir>y h-r 60 
■7 y y AC CMP {± ^ \ !i (D^^[zm 2 is) (D;^^^ 

/i-v'—i^^zm-^^'fzi^m^nozt^^L. roj (7):tj 

h4^li(ci--5::<!:^;T^L, Toj (r>m^nz(D^ o ^j:m 
m^'n^^^^^z t^^-to ^^^^:t>yy ysT 

CHGfi ri J 0-)m^\z:^^^ ;\. - ^ ^ b >^^y-- 
:7VKzSo'l^7t^«IAa^^^T^ z<b^ir:L, roj o:>m 

X7".y:/3 9 : /<;t>/U'2±(nf4^#x^ :y^2 2. y :/ 

-r xx-r -^^2 3^t>'x^-r/i-^^^x-i' >y^2 4(7:>±fAij 
{cf5:E-r6#LED^?^'jTL. {^m-A-yi^ms yn--^ 

[0 0 3 4] m 4 fi^-^^wu 2 Jif:) f4^^X ^ y^22 f)'^^ 
{"^^Hfz^M^^^. d 1 c'^m^'^tffC/^c PU I 0/;"i^^-f 

:^y-yy'^ 1 : X ^ /u^j^ig^f ^ > I>T??!E77^S T E 
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XT:d'> T \ ]i rU (yes) co^t 

(NO) (om^i±y:^yT'-'^(7:>^{Zy^^^/\ymM-<^ 

(4^#^>:7^^ACCMP;!5^ IT I Jl />^t' o/i^^m^ 
flJI {yES)(Dm^Uy^y^yy4 8{cm^. io 
roj (NO) (Dm'^ity^y'yy4 Sicmts^o 
[00351 ;^x-yr43 : nti:^r'^yzr4 2 Xi^m:t> 

:7^^AccMP75s roj (##7i-7:bc^.) tztn'^^ 

^^y^4 4 : X ^ /^':^ i^x S T Y L<7)^lrt 

?5E<7:>iiffag{3):6i:Tllj2 (B) co^^^/ur'—^cocf] 20 

IS::SL. ^^$^-r/i-ffl^-f ^ Vi/l/v^>^^5^T I ME 2{c:^ 

^iJ^-r >'U^>>'^Uv^^^ STY Lfi^^-r/u^^^^^, 
ir^ v'a V^V/^S E CTIi-tr '>3 V-f V^^^. ^tl 
•^'ixl&lrt-r^ Uv^^^T'^^o -^^-r /^ffi^-r ^ >^'^' 
i^;^^$^T I ME 2(1(1]2 (B) (D^^^.yUy'—^(Dm'^ 

:^'r yy'4S : >^ ^ yu-i" >^/< u v^;^ ^ S T Y l^(DW^ 30 
fiS>S-t>'ir^ v-a >-:h>/<u>^;^^ s E C Tcol&^fiKc J: 

y^Ty':f4 6 : m^T- ^y^ 4 5 (D^-^'^^izm^^^^ 
X. ^^'^ ho:>:^:(^'t^^^>';t./\^'t>y<i,ZMft^^{^ 
m^-Y^^^/l^^^ y^2 7(0±fRlJ{Cfig-r5 LED^.^, 

:^^y^4 1 : {^m^^ :y^2 2 t U ^ i^^ ^ ^y "f- 
2 3C0±jIU(c:ffig-r5 L E D^,«i^.:ITL, (^m:^>^mx 

[0 0 3 6] >^7^y>^4 8 : m y 4 2 Xi^m^^ > 

tlfzO:>X\ ZZXU. i^^^t'^yy ^ACCMP ^ VT 

U-r X^>77i/RE P L CSO'x 5'^/u^j$|;;r>^^ 

^STCHCIC roJ ^-tr-y h^>5o 

:^r-yy4 9 : 7^tT^^l:7 ^ R U N ;i>'^ fl J /j^^h' 9 

/>\ ^4*;b^pgil^jrS^#'^/j>,t'');6>-^-#iJ^L. f 1 J (Y 

ES) o:>m'^nifk(/:>^7''yy'4 Aizm^. IToJI (n 

O) c^:»^'^{iX7^ y7'4 B(c->'-\'>:7'-Tr6. ^^Ir^mMy so 
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^7^yr4 B : /^^^/U2±cOfi|£#;^^ ^y^2 2, U >^U 
'^' ^ ^ 2 3^t/;^^-r/u^i^x-r 'y^2 4 0')±m 

[0 0 3 7] lil5fi/^^>/U2±60y rt^-Ty^X-r :y5^2 
3 255^ft^iX3^i^'g^(c:, HI 1 com^F5$l§§coc PU 1 0;OS 

xmmcmn^ti^o 

^Tt^ic. i^m^t^yy ^ AC CMP ru t^^ot^ 

^4^J^L, ru (YES) (Dm'^(t;:^7^'>:/5 2ii^iP^ 
{-ii<?^. rOj (NO) Oi^^fiy x>^^ 

3co^{^^^^iL. y^j^-v-r-So 

[0 0 3 8] ;=;f^'^^5 2 : mf^^ .y:7^5 1 X{^m^> 
^^^ACCMPTifS ri J (1¥#^>4^^) Acc^^^j;^^ 
ixfccOT'. '^mt.Uy'i^^ y^2 Ztmi'^^thtz 

^tzisbiC. Vyi^^^^l^yy^REPLCt)'^ ^li t)^ 

<t'9/0^^#li^L. ru (YES) (/^m^n^T^y-Z^S 
5{zm^. rOj (NO) <D:^'g^f±X7^:y:/5 3(Cii 

Xt^^^S 3 : Ru;^7^"yy^5 2 "C y ^ ^:t>:7 ^ V 
REPLC;5^rOj (V ^yty:^m) fztm'^^ 
nfz(DX\ ZZXi^. Dyi^-(:^:t'^:7^^REPLC 
(c ru ^-tr-y h-r^o 

7" 37^5 4 : u-T X ;^ ^ ^ 2 3 coiiRiJdfig-r 
6 LED^.#/i:TL. y :/U^x;^-f :y^2 3 (7)^^f^ic: J: 

o r y ^ i/>r ;^ ;^->#t^i{c/^^ ^tzzt ^^{^#(C7ni-, 

X7":y:7'55 : mJX t" 5 2 T' y ^ :7 ^ 

REPLC;6^rU (V fztn'^^ 
iXtz(DX\ ZZXi±^ y^U'-r>^^>:7^^REPLC 
(c roj ^ir-y h^5o 

^T^-yy^Se : V ^ I- ^ :^ :^ 4 y ^ 2 3 (7:>±(RiI{C{5:^-r 
5LED^j^':rrL, y* >^ :^ ^ -y ^ 2 3 c/)}^f>^{c J: 

[0 0 3 9] [i]6{i/N^>/u2±</:)x^-r/^^j^;^^ y^ 
2 4/i>|^(^^^/cm'^{C, (U 1 c^^mT-^^f^c^^C PU I 0 

/jmrn-r^^^^^/i^mm^^ y'^i^m(/:>—m^^^'rmx 
yy'xmwfizmi^ix^.. 

:^7-yy^\ : ^-^ ^ y^2 4/i'^milF^Jtitz 
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fj^^n^L. nj (YE S) OO^-g^llXT^yre 2Ja 
[0040] ^7":yy^62 :hu;^x-;/>^6 1 T-j^^^V 

r ij ^jf^cb'^^^^^^^j^L. ru (YES) (T^it-g-fi;^ 10 

y'^yy'd 5i,cm^. roJ (NO) cot^^Jl;^X';/^6 
3 {Ciitfo 

^7"s/:7^6 3 : tfj;^7' :y:7'6 2 T';^ ^ /U'^^;^- > :7 y 
i/STCHG;!55 ITOJ (^ ^ /i-^m;^ v^#t^) /i:<l:4^i 

cHGtc ri J ^-fer-^^ h-rso 

-^-5 L ED^.^.'^L. ^i$^-r/u^m^-r u/^2 4<7)^{^ 

^"^o 20 

;^7"-yy6 5 : HfjXx ';/:/6 2X'>^;$7>r/u^^;^>':7^ 
^STCHGTiSflJ (^^^/i^^^7t>i^m) tdtm 

[0 0 4 1 ] m? ity<^^/\^2±<Dy^^— V/y^ V ^y-fy^ 
-r •y^2 5;6^^f^^n7t^'^{C. Hi (Dm^^^cT^C P 30 

^4^J:^L. (TlJ (YES) ooJ^-^flxf^^y^Z 2(Cii 
rOj (NO) C0^^(i;=;7"-;/:7'7 4(Cjitf, 

- h^yy^-f y^2 Stmi'^^tltzZt^M^'t 

^"ry-fl 3 : ^tTt^fiy'^^RUNiC fOj ^ir y h 

(0042] Il8{i4 9t%'^^fz »9 9 6 |h1c/D >r ^-'^il ^) 50 
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iA-^ "C Htf ^ tl 5 "> — ^ > f - f^lfe^^c') — f^J ^ ^ -rigi T- 

xx-y:/8i : ^^Tt^^^y^RUN/)^ (Ti J /i^<i:'9;5> 
^^j^L. ru (YE S) (/)lt^li?^(7)X^y^8 2 

iUTicii;^-, roj (NO) coif^jiy ^-vu. gJ5:t7) 

7^:y7"7 4 J: o T^tf ^ ^ R U N {C fl J A^-t 

y^y'^yZfS 2 : 'y—^>^m^^ ^ >^U>^y;^T I M 
E l(7)^&lrtM;5^ roJ ;0^<t'9;0^^4^J^U. fOj (YE 

s) co^-^(i[ii2 (A) (D:/>y7'—^<D^i)^C:>'y—'^ 

6<7)T-^j^c0^7^:vy^8 3izm^. iroj (NO) CO 

[0 0 4 3 ] X7".y:/83 : X 7^ >^ 8 2 T' >— ^ >- 
X\ ZZXn. m2 (A) (Dy>i^y'—^(D^t}^^'^<D 

f'/^^^^j>^y'—^xh^f)^^of)^^n'^\^. 

^2^=f--^ (YES) (r>mi'^\%:^7-v'f%^\z.mH^ ^ 

^X'^^bw\:^^yrf%4xn%^Kfz.(nx\ zzx 
u-v^J^^T I ME 1 

[0 0 4 4] y^y'yyse : m^th^tltzv"-^ ^^-v'/l^ 
Ax — T'/^i ^ t mi^T-y -fS 4 X*m'^^t\.ti<D 

x\ zzxn. t(Dm^tb^ritzy'-^{cnftLtz!ii}rm 
t^mic-:>\^^xmm'r^o 

E \o:>^mm- roJ t)^to/}\ irK£:t>h. m^^y^yy 
8 3Xm^dilt^tXtzy'/\y^ 9-^ M.f'—i^/)^ ITOJ f}^t'0 
Ti^^H^l^L. rOj (YE S) (7):^'^{lf5]L:^>r ^ 

(c:g^^-r5(7)T% y^T- yV'8 3izv ^ — >L. 'to^=fi\^ 
^ ^^iZMft^-r^^^^ hv' — i^ ^m^thLX :^7^ y 
y'8 6a:>7'--^MJt!fd:m\^m\ Toj J^^ (no) 

<7)^Jr-^li X 7^ y ^ 8 8 {Cii ti^ 

Xxy:/8 8 : m:^y- yy'8 2X{t8 7 X->—^>-^m 
l>^\^i^:^9T \MK \ (7>t&j^fii;5^ fOj T'/^t ^ 

^ T I ME 1 c/:)f&^rt(ig$r 1 fzi-fy-'^ y ^ > hi^a^LT y 

[0 0 4 5] III9(i(Il8c/>xx>'-7'8 3(;oi3.^(Cj:or 

;^:>;f'L6ll8(/)Xx .y >^'8 6c/:> fr-'- 5^ i^}-/<::^ifLa i J c/D|i^ 



(8) 

IS 

^X:yy9 1 : ll]8(7)>;7"-;/y^8 3-ei^;9^ai^i^fcT■'-- 
^;5V— h/^0OT% wwT'fi. y^T'U'^v^.^V 

(YES) co:^-^(ty >^u^;=^^l|^-5fc*!)i!fcc7);^7^y 
y^92{cii;9-. roj {no) <7:>m^\t.')-f\y^ T^^m. io 

REPLC;ii [T 1 J <t ^1:^ $ nfcor*. ^O^f-Oh 
^^-h^l^fli (YES) (r>m^\^t<D^-<>v^^^ 

^%=^-V'^m (NO) co^-^fi^cD-r-o hi^y 

;^7^:y^9 3 : mj^X:yr7'9 1 St>*9 2r-y— h-f-^V 20 

r\ r^r'(i, ^o/- h-r-o hjc^^c^-r^yt^T^^- 
[0 0 4 6] 1^9 (B) {t.m^\h^t\.tz,T — ^r-:^d^-( 

5o 30 

;^7"';/:/9 4 : {21 8 O^^t" :y ^ 8 3 T-i^^^^-aS ^nfcr^- 
9;5^^4^J:^l, ru (Y E s) (7)i^'^{i^^^/u'^^ 

\zm^. irOj (NO) (75^'^li^7"«y:/9 6{Cv^-r > 
X7'-y:7'9 5 : stjy?LT-'y>^9 4r-:^^-r/U^i^|;*->7 7 
yi^-f^/N&O^ir ^ >^3 >":^->-^<^x^-i'/u^^7^ — y/u 40 
60 

;^x-;/y9 6 :Iil8<7):^7"->>^8 3 T'lf ^tti ^ilfc X ^5? 
^/u . -tr^ >':^>/<XtiHri xf^ -y :/9 5 T'^l^^n 
f-^/c/:j:>^^^/u • -tr '>3 ^-f 
>'^-^>y<^>>;^i$^ S T Y LRX/±^ -> s >^>/<Uv^>; 

^yT^g 7 : >^^^/U:t->'y< Uv^x S T Y L&C/'fe 

3 v^^/^u-i^x^ SEC Tc/>t&^i*ifii(cf^i:rPF^ 
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>^<U>>x^ S T Y LRX/ir^ -> 3 > >/< U ^ S 

sco^T- yys 3(cy ^-Vf 60 

[0 0 4 7] HI 1 OJ^mSCOXT^.^rS 3(7)iia:lltCj:o 
[0 0 4 8] 1211 0 (A) itm^t^^titzf-^t'-Uy 

i^^^tti^nfc y 7^u-f x^r^v- 1 e tr y htn^^oT^" 
h (cIS^ ^ n 7t ^ ^ -V > ^ rN^-r 

-r •>'f^2 6(7)±iI]tCfegi-6LED^.'^.igc-r-5o -f-^^- 

^nfO— ^^^/i-X^ '^^2 6 (7)±iail{C{£g 

-r^LED^.'^.-nLX. mS(0:^y' yy'S 3{ZV ^ — > 

-r^o cn{cJ:o-C. ^ft#{i-r-<>^ h;65#&^^co{c 
[0 0 4 9] 12110 (8) J^^;^tH$nfcT-'-^?';Ji5x^ 

^ 1 (Dcf3C0;;?.^^/uc j.^^^ h^S^.T^-r[2ir'^ 

oh^ i ^— h^mcs^'^^titii^m'^^>^-/^p^4 ^y 

^2 7C0±fij(C{iM-r^ L ED^.^.M-r-So 

L ED^,^.:fcTLT. (21 8 (7:) 7" -y >^ 8 3 y — 

5o -niCctor, hA^??^t-r6<50(c ^ 

{ w ^ 5 f4^#ffl ^ '\' > ^ S ^ (cISISe ^ Z X' # 

[0 0 5 0] die (c) am^th^rifz'r'-^^j'^ma') 
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5S 1 6m,zthtiLX . (US COXt^ y 3 (c y ^ — 
-So dl 0 (D) (iig^ffi^nfc-r — iJ'/j^^i- hV-O 

^> h^^^^i-|KlT'^5o h^MV 

<#*rtLT. mso^T^y^s 3(cy ^ — ^-r^o dl 1 0 

(E) nm^th^ritlv'—^f)^^:^>F^-<>h(DiM'^i,C 

To J {cy-ir-y h ur, {^8(D>^7^'y:7^8 3(cy ^ — > 

[0 0 5 1 ] mi 1 fi45>^^??^7t«9 9 6^(0^ 4 

riJI (YES) (7)^^{i##.^tT9fcJ^Xv^:y:7^ 

1 1 2]^yLmcm^. roj (no (Dm^af^^^my 

[0 0 5 2] 1 1 2 : *^t^^:7 ^ u N;^^ 

rU ;e»^«!r^;)^^fiJ^U, IT i J (YES) (Dm-^ni^ 
o'^:^^^y^\ 1 3J^>lTfcii;^. roJ (NO) (om^it 

UN{C rU r^^y h^n^^T-^^X'^y 1 1 3i^^O 

:^^y-f\\Z:^^^ /U^ ^ ^: > ^' v^^ ^ T I M 
E 2 0^&^ft;dS roJ ;i)^<i:'9;5^^#J^L, FOJI (YE 

S) co^'^{illl2 (B) (T^^^^/ur-'— ^(7)cp7!)>tbf4^# 

XKkO'>:^y'y^\ 1 4\zm^. ITOJI it^^ (NO) COJ^ 
[0 0 5 3] 1 4 : Rij^T^-y:/! 1 3 x ^ 

rciTfi. 1112 (B) (/)y^^-r /ur-'— ^cocf3X)%e 
^^'ryyx 1 5 1 4 X'%K^^^Mzy'-' 

^^^TAx-^ (YES) yy' \ 1 6 (Ciil 

[0054]x-7^:y^ll6: Mz^f- ^ f/^T^ 

^i^^ -9 ^ ^r'-^Xh^tniJ^y' yy \ I5T'-1^j^^n 
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ffl^^ ^ Vi/Uv^x^T I ME 2{Cf=&#j-r6o 

— ^T'/j:i>^Htj>^T «y 1 1 5Xn'^^tlfzO-)X\ 

xu. t(Dm^ih^titzr'—^i,zMftLfzm:m (t-^ 
y^'XWi^^^o 

E2(ni^mm^ roJ f)^^of)^^ irfj:t>P:>^ m^y'yy' 

10 1 1 Axm^th^tifzT'/i-^ M.v'—^A^ [Toj /)^t^ 
9^^^4^J^L. roj (YES) co:^'^{ifW]i::^^ 

^CH^^-r60T\ ';/>^l 1 4(cy — >L. ^co 

T:y^l 1 7(7)T-'— ^^;^::^1|2 ^tTl^. fOj 
(NO) (D^^it.^y'yyi 1 9lCiit?, 

XT^-y 1 9 : ^y^r-yz^i 1 3xn 1 1 8 r-x>r 

y^^^^ ^ ly^iyi^:^^T I ME 2 (D^^i^f)'^ IT 0 J 

^^^^^tn'^^tlfz(DX\ ^ y\ym^ ^ 

T I ME 2(DWr^^^ 1 fz^'fy'^ V ^> h^MLX D ^ 

20 ->L, 7X(Dm^i2^^i^^ ^>^^xnm-r^. 

[0 0 5 5] mi 2nm l I CO^T-^y:/! 1 4(7)^^{C 

(Ctft>tl6^1 lOX^.y^i 1 7(7:> Tt^*— ^ 

2 J COf^|':ffl^^^:7a— MlX-^^o mi 2 

(A) fi^^ttJ^ih.fcT'— h-f-o h(7)^-g^(c: 

xm^icmn^ri^a 

30 :^'ryZfl 2 I : y — h^^> h {CMJt^-t ^m^m^ -Y 

(YES) (D^'^[^^(D^ h\cm^^mmmi^^^ 

^.^OT'^oa^y ^~>L. (NO) (7) 

y^l 2 2V^mzyMtSo 

:^y'y-:fi 2 2 : ^^^tB^ttfcy- h^^i^ h<r>y—h 
-f-Vy^^.j^^Uv^x^ROOTf^cO/i — Kt — 

h-:hw<(C^m-r5o /::fcL. y XAy<- h{COl^r{l 

XT^.y:/'! 2 3 : m^^y'y^A 2 2 T'^m^ K/c-Y 

1 (/:>XT^ >y7'i 1 4(cy ^ — v-r-So 

[0 0 5 6 ] mi 2 (B) iii5t^ttl^n/iT — :5'7ii»{tfl<?) 

(Ctti:^ Lr. HI 1 \ (J^^y^ y-y \ 1 4 y — 
HI I 2 (C) illi!^m^n7tT — ^//^^> K^-<> hC) 
50 t^^iclltf i^n^T — ^Ji?f^c;53:^2c/)ct3(/:)^> K^-iy 
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l-i^y^^T I ME 2{C^mLX. mi \(n^7'^y-f\ \ 
[0 0 5 7 ] ZH^T'ft. % :^—V /^^^ =x.— VO-^^'^ 

hV^mich^i^(/)i't.^MLX\^^^, t/^oT. ^ooj:9{c 
m\zmi'^ir:hZticJ:^X. Hi 3 co#^-v v-^^^/u^-r 

[0 0 5 8 1 Hi 3 (i/<^wU2±<7)'>~->^>if^-r 

^^^^cocpui o/)mm-r^^^^>^^/\^:^-f ^y^ 
^m<D~m^^'rmx^^. ^^f-^^^^/x^y^^ ^y^^^m 

;^7^'y>^13 1 '.m'f^tlfz^^ ^y^{ZMm^'t^^-r>' 
4^J:eL, (YES) m^\t:^y'y^\ 3 2kZ.m 

#^L;:ei> (NO) ^-^{^y ^->-r>5o 

[0059]><^7^'y:/l32: HU^T^yrT^l 3 1 T'-f^ 

^ ^— ht^^. (YE S) 60*i'^{iX7":y y^l 3 3(C 
ii;^^. #M^-hit^^i. (NO) (nm^\±:^y^y-f\ 3 5 

;^x-y:/l 3 4: ^/^i^-r^v'— ^>i^f"-\'>'t>/^^'1' y 
^2 e^t/^^f^^^t^/u^^ y^2 7c/)iifRil{cf5:g-r 

3 5 : Ru^^r-'y >^1 3 2 -C'm?S # ^ ^ — h^l^ 
^.X^htn'^^kX.fz.O'^X. wZr-li. 

(g^^A-^twU) ?g^^(/)^^?^^-r5o so 
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^2 6>&U<(i|^#^-v>'^./u;:^^ .y^2 7(7)J:(Ri](cfi^^ 
/^^^ :x- hco|3:^^^T9 cfc 9 LT^ -tU^ 

y:7'i/-i'x-r^> h7='— ^^cs-^v^-C'>— ^>'1^^pl 
(Dmcommmiz-oi^xi^y.Tmm't^o Mit^-r^^ 

> /Kl v^- <^ iMIJi t:^^^ Mm {c ^ ^^^ntS:^ ^ 
J: v\ 

[0 0 6 1 ] El 1 4 itm \ ocnv :/u-^>^-r-<> 
^tL^^cy. >^i^^^-f hr' — 1 6 t^^^y ht^/^cox 

^2 7CO±fIij{C{5:g-r5 L E D^.*rz^-f 5o - 
[0 0 6 2] ±i£t5C)|lte0ijr^{i. S!ll)/ll#^^/j^i[|^f4^ 

;t r I ^ /j-H ^ ~ > 1^ y'o^ r-^ 5 ^^^\zu {t -5 
5o ::</:^>'-^>i^^^5^!:M2^ilIl8c/)•>— >5r>-f/f^^ 
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[0063] XT"-;/ ^15 1 : ^ff ^ ^ R U io 

t-hlOt^^n-^l.. nj (YES) <7):^'^(i2Jc 

5 2aTtc:il^. foj (NO) o^-^fl 

UNtc ITi J :^^'-tr:y h$ix5ir-;^v^'y:7^i 5 2VJ.^<D 

^f'^y:/! 5 2 : i^—^>^m9^ ^ >^L-C/;^^T I 
ME 1 (T^mrtfilT)^ roj ;0-c^'9;)^^4^j^L. roj (Y 
ES) <DWr^itm2 (A) <D ^ > yy"—^ (D^f)^^ iy-- 

^^^v-'—^^m^^-r^^^ ^ >^(-^c^ofc^ cir^s^ 20 

i-6<7)T'?:^(30^7":y:/l 5 3 fCif;^, fOj (N 
O) (r>m'^^t:!^'r^yzf\ 5 8 (ciiti^, 
[0064] :^y'yy\ 53 : rm^t"^:/! 5 2X-y— 

^y'yZfl 5 4 : m^y'yyi 5 3 vm^th^rifz^'— 
^^^At'-^ (YES) (7):^'^fi>^7^:y>^i 5 5{Cii 

oX^^i^^m-^it^y" \ 5 6{zmts^o 30 

— ^T'^5i:Hij-^7"-y^l 5 4r-iNJ^$n7tC7)T'. :i r 
T'fl. ^cT^r^Vu^^Y A7"-^^>-— >5r>f-ffi^>f ^ > 

y Uv^^iJ^T I ME 1 {Cl^^^^f 6o 
(0065] ^^T^-;/:?^! 56: l^^tH $ ^ ;i5T'' 

^> hf)^t' 0 /}^(Dm'^^^if^\ a:>KT='~^ (YES) 
(DWf-^i^:^^ ^yyi 5 7iiCm^. ^vKt-'— ^1^^ (N 
O) a-^m-^it^^yyi 5 9{Ciit>^ 
^T^-yT'l 5 7 : |j!«J^ai^n7t-r — ^7!i^:n> K-r-<> h 

r-^6<b^X7^-y y^i 5 6T'4^l^$tLfz<7:>r% ^nic/^;: 
i: r M ^ - > { c -r 6 ^ $r r ^ # -r 6 . 

5 8 : ^tf :7 ^ ^ R u N ^ ToJ ic y -tr 
•^^ h L. y^y" yy I 5 3{CD ^ — ^-T^o 
[0066] Xf^.y^i 59 : U^lh ^ klfzy" - ^ f)'^ 

> hv-o hvj.^x^^ t'n'^^Mzo-^x\ ^mt.^ti 

(YES) 0'>m't\-X^'r yy \ 5A{Cii;9.. >-->/• >x 



-Y-OhJi^^K (NO) coit-g- (-r/j::b^. >»L yL. . ir 
v^3 ^> =1— K-r^>h. yy^U-fX-f-O 

^7"-y:/l 5 A : Ik^^^ Mzy — ^ t'^iy—^ > ^ 
> hX^^tm^'r yy\ 5 ^xn'^^tlfz<DX\ t(0 

[0067]>^7^y^l5B: >— >5^>1^ffi^^ ^: 

tx>?;^^T r ME 1 (D\^mig,:f)'^ fOj 7!i^<t'9?:i\ l-?:^^? 

m^y'yz^l 5 3 T'l^^ai ^ n7t-r'^!^:5=^ ^ i>sx — 
^;65 fo J t)^^' 9 ;5-^4^JS:L. roj (YES) (Dm^ 
i^mc^^ ^>i:r{z2^^'r^<DX\ ^7^-y^i5 3(cy 

^llc^bbj LT;^x >^ 1 56—1 5 AO^I0:i|^^tV \ 
roj (NO) (Om^it^y^y^l 5Cizmts\ 

^yyrf\ 5 C : m^=ry'7'\ 5 2 3^{ll 5 CX'y—'^ 
>-^m^-< ^ vy uv^;^^ T I ME 1 <r>^mM.t^ ITOJ 

L-v^;^:^ T r ME 1 (D^Wim.^ 1 fcftx^ y y > 

[0 0 6 8] ijx±oj;9(c. ^m^mm^m-^m^^mm 

^{ii X T 1/ > V ^^-^ r- ^ i/- >5r > ^ ^^^^ 2 {c J: o 

RAMI 2P^C0>— >!^v^r='~^{cS-:5l^/c'>— -^r 

x\^^^i§^\z{ti^—^>^^^^mt:^^^/^n^^m 

^ iy—^> y. t i^^i^M(n^:>7m^t>^^o 

^^ttZcfcoT. ^m)mmm^t-^m^mm^^mx.x 

[0 0 6 9] ^t^^D, ±,v^(Dmmmx\±. 'y—^:y^mo:> 

^5 J: 9 ^t^^Jr-^. ^60^-^- h'dr ^ h1->5 J: 
urcm-g-, nit^'t^m,^(D^->T>^^^\-'t^X^l=j.-h 

^>'-y-c')?^#fS^coi§i^i(c ^ ^— h{c^-^6x — ^ (y 

>^u-f x>r^> h) ^iii^'jJiA*^. ^ h-r^^-^ > t> 
^\ -r^j^t^ih. ^nmt^'^m^ti.x hkzm-thm 

tt^it. «'Ji^ (>;]ltfla3:7Em^^g'^r^vg^^gfRijr'|-^f'^# 
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[0 0 7 0] ^btc, mm^^^^mm'^(^:>^<— h tm 
m-^i^^^^xmn Lfzf)K y > y t m^±Lx z(d x o 

^f^co R AM(crm7^-rVu^i^fcii:6 J; 9 (c ur ^ J: 
I \ ^ ^ /i-r^ - ^ (1 g I^fll^^l^iliHcifatt ^ n 5 

o{zLxhx^\ z(DXoi.^-r^t. ^mmmmmimc 

r='-^co|f^^ll^(7)M I D I m.^xno J: o\zmf^^ 

tzm^i,c-^i^xmmLfzf)K ^ixicpsib-r si^jy 
^m{^mi>^t^mmLxhJ:^^ztitm^^xhAi: 

[0 0 7 2] 

[ll]®(O^m/^li^0>^] 

[mi ) wOigP^tcp^^gi/jf^^^M^iSffiLTtm^ 

[[12 1 dl (30ROMSt>'R AMtClStt^nn^^T^^ 

—^(D^m^^-rmxh^. mz (a) t^R AMjctsiir 

(B) fiROM(Cf£tic^nTI/>'5^^-r/I^T'— :?(Dtg^ 
H"']^. (C) (iR AM(C|5tt$nTl/^'5^^5'-f /U • 

[ma] y<^^/\-±(Dy>^m^^^ y^^^s^f-^^n. 

R AMp^(7)y v^'T^'-^7)^iliR^tifc^^{c. [iii(7:>m 

SCO - 031 ^^i-n ^ 5 o 

[m 5 ] ^-^^^/uiic?) i; >^u-r y^;6':^f^$nfc 
[me ] /^tw^i:<;)x^-r/^^^^>^^ ^y^tmi^^ti 



fwif^ic. m 1 (7^m^'*i§<7:>c PU;i>^5aSf a^^^-f/i- 
^~ h -y^;^^ ^y^^m<o~'m^^-rmx^^, 

[ms ] 4^^^^^«9 9 6lHi<7)^>r^ii|i9iA^T*ll 

1i^H^iy—^>'^n±^m(n~m^7r:-rmxha. 
[119] mscT^y^x-y^s 3(7)^^{cj;ori?!<;^ttJ$ 

10 . ir y v-a >lf->/'<-t'^:^ h (D^^{C'iTt>^^^ 

[mi 0 ] mSO^v^-y 3C0^^LS{Cj:oTi!-?^AttJ 

^nTtr^'— 75^7=^/1-^ :^-r Al^^(7) V ^ u-T y;>f 

[mil] 45^«^?]F^fc'9 9 enKD^-r-^fiioiA^T- 
[m 1 2 ] mil (D^^y^^y^^i 1 ^cn^m\z^hx^ 

tl^mi lo:>:^Ty'7'l 1 7(7) r7=--^>itiS^S2 J <7) 

^ ^y'^tmi'^^titzm-^i^z^ m 1 (7)mT-^^(7)c put^^ 

30 5o 

[mi 4] mi 0(7)y y^u^y^-<v h^S(7)^iJ<7)|| 
(mi 51 S-i(j?ll#icSig;)5gi!jj¥#^^^(i;tTi^/^ 

[?^-§-(7)a%0^] 

lO'- CPU. 11- ROM. 1 2 -RAM. 1 3 --jf 

1 6---^ri^iHi8S. 1 7---^-r-^. is -t"— y^u? 

2-'yN^.yU^ 2 0-LCD. 2 1 A, 2lB--y>yil 

^y-Y -y^. 2 2 '-f4^#y -y^, 2 3- - y y'u-r yy 
-r -y^. 2 4--y<5'^yU^my-r y^. 2 5"-y^-h 
Xy h y T^y^ •;/^. 2 6 V-t^^i'V^./UX-r 
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